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ABSTRACT

To improve analysis efficiency in analyzing large structures, we divided certain equipment into

sub-assemblies and analyzed them. Problems arose during the time-domain shock analysis of the

transmitted shock load. To address this problem, we considered the application of a damping

coefficient, and thus studied methods for estimating appropriate damping coefficients. We simulated

shock loads on the target device, performed shock tests, and acquired data. We calculated modal

parameters of the shock signal using the complex exponential method. Based on these results, we

derived the Rayleigh damping coefficients.
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Table 1 Dimensionless equipment specifications and fixture information

Material | Stainless Steel SUS304
Target equipment / Large structures
Mass ratio | 1/250 ‘ Stiffness ratio | 10
Target equipment / Horizontal test fixture
Mass ratio | 1/13.5 ‘ Stiffness ratio | 0.43
Target equipment / Vertical test fixture
Mass ratio | 1/73.5 ‘ Stiffness ratio | 2.83
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Fig. 1 Schematic diagram of the system to be analyzed
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Fig. 3 Configuration of vertical shock test
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Fig. 4 Modal residues in horizontal shock test
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with modal characteristics (vertical)
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Fig. 8 Calculation results of damping coefficient and
trend line by mode

Table 2 Estimation results of the damping coefficient

Test round a B
1 11.31 1.86E-05
2 12.26 1.93E-05
Vertical test 3 11.62 1.27E-05
4 12.59 1.12E-05
Average 11.95 1.55E-5
1 18.45 2.36E-05
2 16.91 8.22E-06
3 18.27 7.67E-06
Horizontal test
4 16.25 1.33E-05
5 15.64 8.05E-06
Average 17.10 1.22E-5
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